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Abstract 
A Home Automation System for Disabled Persons is proposed in this study. The 
proposed system gives a direct communication path between the external computing devices 
and human brain. This system converts human thought into action without the usage of 
muscles. Our proposed technology can be used by persons with disabilities in order to 
improve their capabilities and independence at home. The idea is based on the fact that brain 
will respond to various actions differently. The recorded brain signals are sent to the 
computer to extract specific signal features. Those features are then translated into 
commands to operate all appliances at home. The main idea is to support disabled persons. 
Here, we introduce a feature called sixth finger whose action is similar to a hand. According 
to the thought each action will takes place. Here, as a sample, signals similar to brain signals 
are generated in the matlab and processed to perform desired action. 
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I. INTRODUCTION 
AN  EEG-based brain-computer 
system for automating  home appliances is 
the basis of this paper. The proposed 
system gives a direct communication path 
between the external computing devices 
and human brain. This system converts 
human thought into action without the 
usage of muscles. Our proposed 
technology can be used by persons with 
disabilities in order to improve their 
capabilities and independence at home 
 
The brain uses spinal cord to pass 
control messages to muscles. The problem 
with the spinal cord leads to paralysis 
.Therefore patients with such problems 
need support to improve their ability to 
carry out daily activities. As a result, this 
problem has an impact on a person's 
quality of life and adds a high cost for the 
residential care packages since another 
person is needed to serve patient and 
satisfy his needs. During last  few years 
researchers were trying to find a 
technology that can support the disabled 
persons. They were trying to develop 
devices which could be worked by the 
electrical activity of the brain by means of 
external electrodes.  
 
In practical implementation , 
headset records and detects electrical 
activities of neuron from different 
locations on the scalp, which will reflect 
user’s intent. Those features are then 
translated into commands to operate all 
appliances at home. In our paper instead of 
using EEG electrodes, we have generated 
waves similar to brain waves in both 
hardware and software. We successfully 
implemented six actions using these waves 
such as holding, releasing, light 1 on, light 
1 off, light 2 on, light 2 off.  Here, instead 
of taking signals directly from the brain, 
we have generated a few samples of brain 
signals in matlab and the rest of the project 
is done based on these signals. Six signals 
corresponding to each action ( holding of 
the arm, releasing of the arm, light1 on, 
light1 off, light2 on, light2 off) and a 
normal signal is generated in the matlab. 
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These signals are stored in a database. 
 
II. LITERATURE REVIEW 
People with disability are using 
many control systems to control their 
surroundings. Those control systems are 
good for people with motion disability, at 
the same time it is not suitable for people 
with voice or vision impairment.Brain 
computer interface system uses humans 
physiological state. Interaction between 
users brain and computer can be 
implemented by using a number of ways 
like Slow Cortical Potential, Visual 
Evoked Potentials, Sensory Motor 
Rhythm.  
 
In 1875 Richard Caton recorded 
the electrical signals produced by brain 
activity from animals .In 1929 Hans 
Berger recorded brain signals from the 
human scalp. Nowadays 
electroencephalography is used for most of 
the clinical diagnosis and for analyzing 
brain function .The recent development 
around Brain Computer Interface is 
focused on different factors. The adaptive 
capabilities  of the human central nervous 
system has been recognized .This 
capabilities  helps in the brain computer 
interface. People who are severely affected 
by paralysis can be provided with minimal 
means of communication and control. The 
understanding of nature and biology will 
guide and support the Brain Computer 
Interface(BCI) research. The availability 
of low cost powerful hardware, make it 
easy to analyze brain activity.  
 
The new interaction possibilities 
probably will augment the brain’s normal 
neuromuscular interactions with the world. 
Our paper is a rough demonstration of BCI 
since we are using a previously generated 
wave similar to brainwave for interaction 
with controller. But if it can be 
accompanied using real time EEG signals, 
then we can achieve various achievements 
for future such as mind controlled gaming. 
Several techniques were used in the 
previous methods to extract and classify 
features form brain signals. Power Spectral 
Density (PSD), Band Powers (BP), 
Adaptive Auto Regressive (AAR), were 
also used for feature extractions. A great 
variety of classification algorithms was 
also used to design BCI systems. Linear 
Discriminant Analysis, Support Vector 
Machine (SVM), and Hidden Markov 
Model are some of those classifiers. 
 
III. SYSTEM DESCRIPTION 
  The work has mainly two sections- 
the transmitter section and the receiver 
section. The transmitter part include 
matlab session and a zigbee module. The 
receiver part include microcontroller, 
zigbee module, holding arm and lights. 
 
Transmitter section  
Aim of the project is to detect 
certain signals with some specific features 
that are already known and perform the 
corresponding action. Action for each 
signal should be defined early. 
 
We have six well defined signals 
each corresponding to holding arm, 
releasing arm, light1 on, light1 off, light2 
on and light2 off. Also, a normal signal is 
there. These seven signals are generated in 
the matlab and stored in databases. Many 
random signals along with these known 
signals are continuously given to the 
matlab session. Each input signal is 
compared with the known signals. If the 
signals differ in characteristics, no action 
will takes place. If any of the input signal 
matches exactly with one of the saved 
signals, action should take place. For this a 
character is transmitted serially to the 
receiver section. 
 
Block diagram of transmitter 
section is shown in figure 1.Six signals 
signal 1, signal 2, signal 3, signal 4, signal 
5 and signal 6 corresponding to each 
action are generated and processed in the 
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matlab. These six signals have well 
defined characteristics. Some random 
signals along with these signals are given 
as input to matlab. The features of the six 
signals are saved in databases. When each 
input signal is arrived, a comparison of the 
input signal and signals saved in databases 
will be done. If a match is found, a 
character is serially transmitted over the 
zigbee module. 
 
Receiver section 
The main part of the receiver 
section is the   microcontroller. 
Microcontroller receives the transmitted 
signal through zigbee module. The 
MAX232 is an IC that   converts signals 
from an     
 
Fig. 1. Block diagram of transmitter 
section 
 
 
Fig.2 Block diagram of receiver section 
 
RS-232 serial port to signals   suitable for 
use in TTL compatible digital logic 
circuits.   MAX 232 converts the RS 232 
logic to TTL logic which is   compatible 
with the microcontroller. The MAX232 is 
a dual   driver/receiver. It converts the RX, 
TX, CTS and   RTS signals. From a single 
+5V supply the drivers provide  RS-232 
voltage level   outputs (± 7.5 V). The   
receiver reduces RS-232 inputs(25V) to 
TTL levels(5V). The received character is   
checked in the microcontroller. Here, each 
character is   defined for each action. For 
example, the character ‘q’ is  defined for 
the action ‘ holding arm’, character ‘w’ is   
defined for the action ‘ releasing arm’, 
character ‘e’ is   defined for the action 
‘light1 on’, character ‘r’ is defined for   the 
action ‘ light1 off’, character ‘t’ is defined 
for the action   ‘light2 on’, and character 
‘y’ is defined for the action ‘light2   off’. 
When the received character matches with 
any of these   characters, the desired action 
will take place. 
 
A gear motor is used in the holding 
arm which can rotate   in clockwise and 
anti-clockwise direction. When character  
‘q’ is received, the defined action is 
holding arm. So the  microcontroller writes 
‘10’ bit to the motor and the motor rotates 
in clockwise direction, ie, holding action. 
The motor is stopped after a small delay 
by writing ‘11’ or ‘00’ to the  motor. 
When the received character is ‘w’, the 
corresponding action is releasing arm. 
That is, the motor has to rotate in the 
opposite direction. The microcontroller 
then  writes ‘01’ bit to the motor. The 
motor action is stopped after a small delay. 
 
Software part 
The software that is used to 
establish this project is   MATLAB. 
MATLAB stands for matrix laboratory. It  
is a fourth generation programming   
language that provides a numerical 
computing environment. Different 
functions that can be performed by 
MATLAB are matrix manipulations, 
plotting of functions and data,   
implementation of algorithms, creation of 
user interfaces  etc. It can be interfaced 
with programs written in other languages 
including,C++, Java and Fortran. 
MATLAB  gives a lot of features for 
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documenting and sharing our work. 
 
 
Fig 3: screenshot of MATLAB 
 
The features of MATLAB include: 
 High level language for technical 
computing. 
 Developing environment for managing 
code, files and data. 
 Interactive tools for design and 
problem solving 
 Mathematical functions like linear 
algebra, Fourier analysis, filtering and 
numerical integrations are possible. 
 2-D and 3-D graphics functions for 
visualizing data. 
 Tools for building graphical user 
interface. 
 Functions for integrating MATLAB 
based algorithms with external 
applications and languages such as C, 
C++,Java and COM. 
 
Hardware components 
   The main part of this project is AVR 
microcontroller. The features of this 
microcontroller are 
- 16 -bit timer 
- 10-bit ADC,  
- USART, SPI, I2C 
- 256 bytes of EEPROM memory 
- 32kbytes of flash program memory 
-speed of program execution is about to 1 
microsecond  
 
Compared to other microcontroller it is 
very fast and ease to program in C 
language. The manufacture is providing 
special IDE called AVR studio IDE for its 
code generation 
 
We have used two Zigbee modules 
in this work. One for transmitting data 
from the computer to the microcontroller 
(transmitter Zigbee module) and the other 
one is to receive the data coming from 
computer (receiver Zigbee module). 
ZigBee is a specification for a high level 
communication protocol based on an IEEE 
802 standard. This is a low power digital 
radio based standard suitable for personal 
area networks. ZigBee  device are often 
used to transmit data over long distance 
and is based on mesh network . ZigBee is 
targeted at applications that require a low 
data rate, long battery life, and secure 
networking. ZigBee has a defined rate of 
250 kbit/s, best suited for periodic or 
intermittent data or a single signal 
transmission from a sensor or input device. 
 
The microcontroller works with 
TTL logic. So the serially transmitted data 
has to be converted to TTL logic. The 
MAX232 is an IC that converts signals 
from an RS-232 serial port to signals 
suitable for use in TTL compatible digital 
logic circuits. . The MAX232 is a dual   
driver/receiver. It converts the RX, TX, 
CTS and   RTS signals. From a single +5V 
supply the drivers provide  RS-232 voltage 
level   outputs (± 7.5 V). The   receiver 
reduces RS-232 inputs(25V) to TTL 
levels(5V).Since the current from the 
microcontroller is not sufficient to drive a 
dc motor, we use a driver IC(L293). The 
L293 devices are having important 
features like 
- bidirectional drive currents of up to 1 A  
-The L293D provides upto 600-mA of 
bidirectional drive currents 
- drives inductive loads like 
relays,solenoids,dc and bipolar stepping 
motors. 
 
 
 
 
5 Page 1-6 © MAT Journals 2017. All Rights Reserved 
 
Journal of Electronic Design Engineering  
Volume 3 Issue 2  
- individual chip contains two full H-
bridges, so that we can drive four 
solenoids, two DC motors bi-directionally, 
or one stepper motor. 
 
For viewer’s convenience, each 
action is displayed in an LCD display. 
Here we have used a 2*16 matrix display 
which uses the light modulating properties 
of a liquid crystal.Instead of emitting light 
directly, ambient light in the environment 
is used here. By manipulating this ambient 
light liquid crystal, display images using 
low power. Some of the applications of the 
LCD are television, instrument panels, 
computer monitors, aircraft cockpit 
displays, signage, etc. The important 
advantages of LCD are compact, 
lightweight, portable, less expensive and 
more reliable. 
 
IV. EXPERIMENTAL RESULT 
The system for home automation 
was successfully done using MATLAB 
generated waves & using oscillator 
generated waves. Obtained the output for 
both systems separately and verified the 
output. The following are the six wave 
output generated corresponding to 
brainwaves in matlab. 
 
 
Fig 4: Holding signal 
 
 
Fig 5: Releasing signal 
 
 
Fig 6: Light1 on 
 
 
Fig 7: Light1 off 
 
 
Fig 8: Light2 on 
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Fig 9: Light2 off 
 
 
Fig 10: Normal signal 
 
 
Fig 11: Project 
 
 
Fig 12: Product 
 
It has a sixth finger which helps the 
disabled person to hold or release 
something, when he thinks. The left hand 
side corner consists of oscillator which 
also serves same purpose as MATLAB, 
generation of signals. Thus our project 
operates in 2 modes: 
 1.Using waves generated using MATLAB 
 2.Using waves generated using oscillator 
 
However the working remains same. 
Whenever a person thinks of something, a 
brainwave will be generated, similar to 
that we virtually generated a  wave. When 
wave corresponding to an action is  
received, then corresponding to it an action 
is performed by the controller. 
 
V.CONCLUSION AND FUTURE EXPANSION 
 
There are few suggestions for 
continued work with the system presented 
in this paper. By further program 
development we can improve the signal 
processing and classification procedures 
and feature extractions. Instead of 
generating sample brain waves by using 
headset we can get the brain signals 
directly from disabled persons. By using 
headset the complexity and cost of the 
system will increase at the same time, it 
will improve the system accuracy. Thus 
we have provided a prototype of the 
system which will improve the living 
environment of the disabled persons at 
considerable expense.  
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